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SYSTEMS AND METHODS TO
SYNCHRONIZE REAL-WORLD MOTION OF
PHYSICAL OBJECTS WITH PRESENTATION

OF VIRTUAL CONTENT

FIELD

[0001] This disclosure relates to systems and methods to
synchronize real-world motion of physical objects with
presentation of virtual content.

BACKGROUND

[0002] Augmented reality may involve using a display
device to alter or ‘augment’ a user’s view of their real-world
surroundings by placing virtual content into view. Virtual
objects may be overlaid on top of views of real objects and
may be controlled to portray interactions with the real
objects, but the real objects may not interact with the virtual
objects.

SUMMARY

[0003] One aspect of the disclosure relates to a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content. The synchroni-
zation may take place within an interactive space. An
interactive space may include one or both of an augmented
reality (AR) environment, a virtual reality (VR) environ-
ment, and/or other interactive spaces. An augmented reality
environment may include views of images forming virtual
content superimposed over views of the real world. A virtual
reality environment may include views of images forming
virtual content within a virtual environment. The terms
“space” and “environment” in the context of virtual reality
and/or augmented reality may be used interchangeably
herein. Virtual content may include one or more of virtual
objects, virtual worlds, and/or other virtual content.

[0004] In some implementations, a computing platform
may detect a physical object, such as a toy, using image-
based recognition techniques and/or other techniques. Vir-
tual content may be presented on the computing platform
and synched with motion of articulatable components of the
physical object. The articulatable components of the physi-
cal object may, in turn, also move in synch with the
presentation of the virtual content. By way of non-limiting
illustration, virtual content may include an animation of a
fish what “jumps” into a toy’s mouth, and the toy’s mouth
may be controlled to close right as the animated fish is at a
perceived position of the mouth in the camera view. Audio
outputs by toy may be synched with the animation. As
another non-limiting example, a physical object may com-
prise a doll house where virtual characters/gameplay may
require the user to open/close physical doors and/or move
around chairs, tables, and/or other accessories to cause the
virtual characters to be perceived as interacting with the doll
house. As yet another non-limiting example, a user’s device
may communicate with a doll house (e.g., through Blu-
etooth) so that the doll house’s doors open and/or close
automatically in synchronization with an AR animation. For
example, a virtual character composited into the scene on the
user device may appear to walk towards the door, and the
door may open, lights flash, sound emitted, etc. as the virtual
character appears to walk through the door and “disappear”
into the doll house. The door may then automatically close
when the character “disappears™ into the doll house.
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[0005] One or more implementations of a system config-
ured to synchronize real-world motion of physical objects
with presentation of virtual content may include one or more
of one or more servers, one or more computing platforms,
one or more physical objects, and/or other components. The
one or more servers may include one or more physical
processors. The one or more servers may communicate with
one or more computing platforms via client/server architec-
ture, and/or other communication schemes. The one or more
physical processors may be configured by machine-readable
instructions. Executing the machine-readable instructions
may cause the one or more physical processor to facilitate
synchronizing real-world motion of physical objects with
presentation of virtual content. The machine-readable
instructions may include one or more computer program
components. The computer program components may
include one or more of a detection component, a commu-
nication component, and/or other components.

[0006] The detection component may be configured to
obtain image information and/or other information. The
image information may define one or more images of a
real-world environment. The detection component may be
configured to detect, based on the image information and/or
other information, presence in the real-world environment of
one or more physical objects. The detection component may
be configured to identify, based on the image information
and/or other information, individual ones of the one or more
physical objects detected as being present in the real-world
environment. By way of non-limiting illustration, a first
physical object may be identified.

[0007] The communication component may be configured
to establish individual network connections between a com-
puting platform and individual physical objects. The indi-
vidual network connections may facilitate a synchronization
of a presentation of virtual content on the computing plat-
form with motion of the individual physical objects in the
real-world environment. By way of non-limiting illustration,
a first network connection may be established between the
computing platform and the first physical object. The first
network connection may facilitate synchronization of pre-
sentation of first virtual content on the computing platform
with first motion of the first physical object.

[0008] These and other objects, features, and characteris-
tics of the system and/or method disclosed herein, as well as
the methods of operation and functions of the related ele-
ments of structure and the combination of parts and econo-
mies of manufacture, will become more apparent upon
consideration of the following description and the appended
claims with reference to the accompanying drawings, all of
which form a part of this specification, wherein like refer-
ence numerals designate corresponding parts in the various
figures. It is to be expressly understood, however, that the
drawings are for the purpose of illustration and description
only and are not intended as a definition of the limits of the
invention. As used in the specification and in the claims, the
singular form of “a”, “an”, and “the” include plural referents
unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 illustrates a system configured to synchro-
nize real-world motion of physical objects with presentation
of virtual content, in accordance with one or more imple-
mentations.
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[0010] FIG. 2 illustrates a method to synchronize real-
world motion of physical objects with presentation of virtual
content, in accordance with one or more implementations.
[0011] FIG. 3 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

[0012] FIG. 4 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

[0013] FIG. 5 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

[0014] FIG. 6 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

[0015] FIG. 7 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

[0016] FIG. 8 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content.

DETAILED DESCRIPTION

[0017] FIG. 1 illustrates a system 100 configured to syn-
chronize real-world motion of physical objects with presen-
tation of virtual content, in accordance with one or more
implementations. Some previous attempts to synchronize
real and virtual interactions may require highly sophisticated
presentation devices and/or may require users to travel to
locations where complex physical devices are built and
constructed to interact with virtual content. One or more
implementations of the system 100 presented herein may
provide a more seamless experience. For example, one or
more implementations may allow for augmented reality play
that is easy for children to use and/or can be easily incor-
porated into a variety of play contexts. The synchronization
may take place within an interactive space. An interactive
space may include one or both of an augmented reality (AR)
environment, a virtual reality (VR) environment, and/or
other interactive spaces. An augmented reality environment
may include views of images forming virtual content super-
imposed over views of the real world. A virtual reality
environment may include views of images forming virtual
content within a virtual environment. The terms “space” and
“environment” in the context of virtual reality and/or aug-
mented reality may be used interchangeably herein. Virtual
content may include one or more of virtual objects, virtual
worlds, and/or other virtual content.

[0018] The system 100 may include one or more of one or
more servers 102, one or more computing platforms 122,
one or more physical objects 126, and/or other components.
The one or more servers 102 may include one or more of one
or more physical processors 104, non-transitory electronic
storage 118, and/or other components. The non-transitory
electronic storage 118 may be configured to store informa-
tion utilized by one or more servers 102, one or more
computing platforms 122, and/or other components of sys-
tem 100.

[0019] In some implementations, one or more servers 102
may be configured to provide remote hosting of features
and/or functions of machine-readable instructions 106 to
individual computing platform of the one or more comput-
ing platforms 122. The one or more computing platforms
122 may be remotely located from one or more servers 102.
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The one or more servers 102 may communicate with one or
more computing platforms 122 via client/server architecture,
and/or other communication schemes. By way of non-
limiting illustration, individual computing platforms of one
or more computing platform 122 may download an appli-
cation (e.g., non-transitory electronically stored informa-
tion) configured to provide access to features and/or func-
tions of machine-readable instructions 106. In some
implementations, one or more features and/or functions of
one or more servers 102 may be attributed as local features
and/or functions of one or more computing platforms 122.
For example, individual computing platforms of one or more
computing platforms 122 may obtain and/or include
machine-readable instructions that may be the same or
similar to machine-readable instructions 106 of one or more
physical processors 104. Individual computing platforms of
one or more computing platforms 122 may include one or
more of a mobile computing platform (e.g., one or more of
a cellular telephone, a smartphone, a laptop, a tablet com-
puter, a virtual reality platform, and/or other computing
platforms), a stationary computing platform (e.g., a desktop
computer), and/or other computing platforms. In some
implementations, a virtual reality platform may include a
virtual reality headset (e.g., goggles, glasses, and/or other
headset), and/or other virtual reality platform.

[0020] Individual computing platforms of one or more
computing platforms 122 may include one or more of a
display, one or more sensors, one or more audio output
devices, and/or other components. A display may be con-
figured to present one or more of individual images, image
sequences, video, text, and/or other information. Presenta-
tion via a display of a computing platform may be facilitated
by one or more processors of the computing platform and/or
other components. By way of non-limiting example, pre-
sentation may be facilitated by a graphics processing unit
(GPU) and/or other components. A display may include one
or more of screen, a touchscreen, a monitor, a head-mounted
display, a set of screens, and/or other displays. An audio
output device may be configured to present audio content in
the form of words, sounds, and/or other audio content. An
audio output device may include, for example, a speaker.
[0021] Individual sensors of an individual computing plat-
form may be configured to generate output signals convey-
ing information utilized by components of the system 100.
An individual sensor of an individual computing platform
may include an image sensor and/or other sensors.

[0022] An image sensor may be configured to generate
output signals conveying image information and/or other
information. In some implementations, image information
may define one or more of an image, an image sequence, a
video, and/or other representations of the real-world space.
An image may be defined by a set of pixels and/or other
information. Individual pixels in the set of pixels may be
defined by one or more of a pixel location, a pixel color,
and/or other specifications. A pixel location may include a
location on an image plane. Pixel color may be defined by
chromaticity of colors specified within a color space, such as
an RGB color space. An image sensor may include one or
more of a charge-coupled device sensor, an active pixel
sensor, a complementary metal-oxide semiconductor sensor,
an N-type metal-oxide-semiconductor sensor, and/or other
devices.

[0023] Individual physical objects of one or more physical
objects 126 may be configured to communicate with indi-
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vidual computing platforms of one or more computing
platforms 122, one or more servers 102, and/or other com-
ponents of system 100 according to a client/server architec-
ture, peer-to-peer architecture, and/or other architectures.
Communications may be facilitated through network(s) 120.
The network(s) 120 may include wired and/or wireless
connections. The network(s) 120 may include the Internet,
Bluetooth, USB, and/or other communication networks. It
will be appreciated that this is not intended to be limiting and
that the scope of this disclosure includes implementations in
which components of system 100 may be operatively linked
via some other communication media.

[0024] Individual physical objects may include one or
more of one or more sensors, one or more articulatable
components, one or more output devices, one or more
wireless communication devices, and/or other components.
In some implementations, a physical object may have a form
factor of one or more of a toy, a figurine, an article of
clothing, and/or other forms.

[0025] The one or more articulatable components of a
physical object may include and/or may be coupled to
devices and/or systems configured to manipulate individual
articulatable components. The manipulation may cause the
physical object to experience locomotion in the real world.
The one or more devices and/or systems configured to
facilitate manipulation of individual articulatable compo-
nents may include one or more of processors, controllers,
gears, motors, pulleys, actuators, and/or other devices.
[0026] The one or more wireless communication devices
may be configured to effectuate communication of informa-
tion to one or more devices external to a physical object. A
wireless communication device may include a device con-
figured engaged in wireless communication. Wireless com-
munication may include one or more of radio communica-
tion, Bluetooth communication, Wi-Fi communication,
cellular communication, infrared communication, and/or
other wireless communication. A wireless communication
device may include one or more of an antenna, a Bluetooth
device, Wi-Fi device, and/or other devices.

[0027] The one or more output devices of a physical object
may include devices configured to provide one or more of
visual, auditory, and/or tactile output. An output device may
include one or more of a display screen, an audio output
device, a tactile output device, a light source, and/or other
devices. A display screen may be configured to present
visual output in the form of one or more of images, video,
and/or text. A display screen may include, for example, a
liquid-crystal display (LCD) screen and/or other displays
screens. A light source may include one or more of a
light-emitting diode, laser, a light bulb, and/or other light
sources. An audio output device may be configured to
present audio content in the form of words, sounds, and/or
other audio content. An audio output device may include, for
example, a speaker. A tactile output device may be config-
ured to provide tactile output. A tactile output device may
include one or more of a heating element, a vibration motor,
and/or other tactile output devices.

[0028] An individual sensor of a physical object may
include one or more of an orientation sensor, a location
sensor, a contact sensor, an audio sensor, and/or other
Sensors.

[0029] In some implementations, an orientation sensor of
may be configured to generate output signals conveying
orientation information and/or other information. Orienta-
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tion information derived from output signals of an orienta-
tion sensor may define an orientation of a physical object
and/or an articulatable component of the physical object. In
some implementations, orientation may refer to one or more
of a pitch angle, a roll angle, a yaw angle, and/or other
measurements. An orientation sensor may include an inertial
measurement unit (IMU) such as one or more of an accel-
erometer, a gyroscope, a magnetometer, Inclinometers, Elec-
tronic nose, Infrared Imagers, Micro-bolometers, micro-
displays (DMD), Digital micro-mirror device, Optical
Switches, and/or other devices.

[0030] Insome implementations, a location sensor may be
configured to generate output signals conveying location
information and/or other information. Location information
derived from output signals of a location sensor may define
one or more of a geo-location of a physical object, a location
of a physical object relative another object (e.g., a comput-
ing platform), an elevation of a physical object and/or
component of a physical object, and/or other measurements.
A location sensor may include one or more of a GPS, an
altimeter, a pressure sensor, and/or other devices.

[0031] In some implementations, a contact sensor may be
configured to generate output signals conveying contact
information and/or other information. Contact information
may indicate one or more of presence or absence of contact
between a contact sensor and an object or surface, presence
or absence of contact between two surfaces, an amount of
pressure imparted on a surface, and/or other information.
The contact sensor may include one or more of a capacitive
touch sensor, pressure sensor, strain gauge, load cell, and/or
other sensors.

[0032] An audio sensor may generate output signals con-
veying audio information and/or other information. The
audio information may define voice and/or sounds captured
by the audio sensor. An audio sensor may include a micro-
phone.

[0033] ) The one or more physical processors 104 may be
configured by machine-readable instructions 106. Executing
machine-readable instructions 106 may cause one or more
physical processors 104 to facilitate synchronization of
real-world motion of physical objects with presentation of
virtual content. The machine-readable instructions 106 may
include one or more computer program components. The
one or more computer program components may include
one or more of a detection component 108, a communication
component 110, a presentation component 112, an input
component 114, a game component 116, and/or other com-
ponents.

[0034] The detection component 108 may be configured to
obtain image information derived from output signals of an
image sensor of a computing platform and/or other infor-
mation. The image information may define one or more
images of a real-world environment. The detection compo-
nent 108 may be configured to detect presence of one or
more physical objects within the real-world environment.
The detection of presence may be determined based on one
or more of image information derived from output signals of
an image sensor of a computing platform, information
received from individual physical objects, and/or other
information. In some implementations, detection based on
image information may be accomplished through one or
more image-processing techniques. By way of non-limiting
illustration, techniques may include one or more of com-
puter vision, Speeded Up Robust Features (SURF), Scale-
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invariant Feature Transform (SIFT), Oriented FAST and
rotated BRIEF (ORB), Optical Character Recognition
(OCR), facial recognition, and/or other techniques.

[0035] In some implementations, detection component
108 may be configured to identify individual physical
objects detected as being present in the real-world environ-
ment. Identification may be determined based on one or
more of image information derived from output signals of an
image sensor of a computing platform, information received
from individual physical objects, and/or other information.
Identification of an individual physical object may include
identification one or more of an object type, an object model,
an object name, an object serial number, one or more
articulatable components of the object, and/or other infor-
mation relating to a given physical object. In some imple-
mentations, identification based on image information may
be accomplished through one or more image-processing
techniques. In some implementations, the identification of
one or more articulatable components of an object may
allow system 100 to utilize the one or more articulatable
components as anchor points for presenting virtual content.
Identification of a physical object and/or one or more
articulatable components of the object may include deter-
mining information such as relative location of individual
ones of the one or more articulatable components on the
physical object. For example, location of anchor points on
the physical object may be relevant to the presentation of
virtual content and/or modifying the virtual content so that
it may appear as being fixed to those anchor points.

[0036] In some implementations, detection and/or identi-
fication of a physical object may be determined based on
information received from individual physical objects.
Obtaining information from a physical object may include
communication component 110 effectuating communication
with the physical object to facilitate receiving information
from the physical object. Communication may include wire-
less communication. By way of non-limiting example, wire-
less communication may include one or more of radio
communication, Bluetooth communication, Wi-Fi commu-
nication, cellular communication, infrared communication,
and/or other wireless communication. For example, a physi-
cal object may broadcast wireless signals and wait for
replies from computing platforms to initiate detection and/or
identification. By way of non-limiting illustration, a com-
puting device may be coupled to an animatronic physical
object and may send and/or receive wireless messages
to/from nearby user devices to synchronize motion with
virtual animations on the user devices. In the context of a
theme park, user’s may be waiting in line for a ride, and in
the queue there might be physical object that appears to be
preoccupied with something. The users may be prompted to
open an application on their computing platform to detect
and/or communicate with the physical object. On the user’s
screen a virtual character and/or object may be composited
into a camera view and the user may see the virtual character
and/or object interacting with the physical object, and
according to the appropriate timing, location, orientation,
and/or other information.

[0037] The communication component 110 may be con-
figured to establish individual network connections between
individual computing platforms and individual physical
objects. The network connections may be via network(s)
120. The network connections may facilitate wireless com-
munication.
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[0038] The individual network connections may facilitate
synchronization of presentation of virtual content on an
individual computing platform with motion of an individual
physical object in the real-world environment. By way of
non-limiting illustration, a first network connection may be
established between a first computing platform and a first
physical object. The first network connection may facilitate
the synchronization of a presentation of first virtual content
on the first computing platform with first motion of the first
physical object.

[0039] The communication component 110 may be con-
figured to effectuate communication of motion control sig-
nals from individual computing platforms to individual
physical objects. The motion control signals may cause
individual physical objects to perform the motion in sync
with the presentation of the virtual content at individual
computing platforms (see, e.g., presentation component
112). A motion control signal may include one or more of
command information, timing information, and/or other
information. The command information may include com-
mands directing control of individual devices and/or systems
of a physical object to manipulate individual articulatable
components of the physical object. The timing information
may include information specifying a timing, frequency,
and/or amount of manipulation of individual articulatable
components of a physical object to cause synchronization.
Synchronization may refer to the motion of the individual
physical objects occurring at the same time as the presen-
tation of virtual content and/or in response to the presenta-
tion of virtual content. In some implementations, motion of
the individual physical objects occurring at the same time
may include the motion occurring within a threshold time of
the presentation of the virtual content that may still result in
the user perceiving the motion as if it were occurring at the
same time as the presentation of the virtual content. By way
of non-limiting illustration, the threshold time may be a
tenth of a second, a one hundredth of a second, and/or other
threshold time.

[0040] ) In some implementations, the motion control
signals may be generated from input information conveying
user input via individual computing platforms (see, e.g.,
input component 114). In this sense, the user input via a
computing platform may initiate a synchronization of pre-
sentation of content on the computing platform with motion
of'a physical object. By way of non-limiting illustration, first
motion control signals may be communicated from the first
computing platform to the first physical object to cause the
first physical object to perform the first motion in sync with
the presentation of the first virtual content.

[0041] The communication component 110 may be con-
figured to obtain presentation control signals from individual
physical object. In some implementations, individual physi-
cal objects may be configured to effectuate communication
of presentation control signals from the individual physical
objects to the individual computing platforms. The presen-
tation control signals may cause the individual computing
platforms to present the virtual content in sync with motion
of the individual physical objects. In some implementations,
a presentation control signal may include one or more of
command information, timing information, and/or other
information. The command information may include com-
mands directing control of an individual computing platform
to effectuate presentation of virtual content (e.g., graphic
processing unit, display, and/or other components of a
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computing platform). The timing information may include
information specifying a timing, frequency, and/or amount
of virtual content to present to cause synchronization. Syn-
chronization may refer to the presentation of visual content
occurring at the same time as the motion of the individual
physical objects and/or in response to the motion of the
individual physical objects. In some implementations, the
presentation of the virtual content occurring at the same time
as the motion of the individual physical objects may include
the presentation of the virtual content occurring within a
threshold time following the motion of the physical object
that may still result in the user perceiving the presentation as
if it were occurring at the same time. By way of non-limiting
illustration, the threshold time may be a tenth of a second,
a one hundredth of a second, and/or other threshold time.
[0042] In some implementations, presentation control sig-
nals may be generated from input information conveying
user input via individual physical objects (see, e.g., input
component 114). In this sense, the user input via a physical
object may initiate a synchronization of presentation of
content on the computing platform with the user-created
motion of the physical object. By way of non-limiting
illustration, first presentation control signals may be com-
municated from the first physical object to the first comput-
ing platform to cause the first computing platform to present
the first virtual content in sync with the first motion of the
first physical object. The first motion may correspond to user
input via the first physical object (e.g., the user physically
manipulating the physical object).

[0043] The presentation component 112 may be config-
ured to effectuate presentation of visual content on indi-
vidual displays of individual computing platforms. The
visual content may include real-world content and/or virtual
content. The visual content may be generated based on one
or more of image information defining images depicting a
real-world environment (conveyed by output signals of an
image sensor of a computing platform), virtual content
information, presentation control signals obtained by com-
munication component 110, and/or other information. The
virtual content information may define virtual content. The
virtual content may include one or more of a virtual space,
virtual objects, and/or other virtual content. The visual
content may include views of virtual content superimposed
over views of the real-world defined by the image informa-
tion. Views of virtual content superimposed over views of
the real-world may define an augmented reality space.
[0044] A presentation component 112 may be configured
to execute and/or implement an instance of a virtual space.
The instance of the virtual space may be executed to
determine state of the virtual space. The state determined
and presented may correspond to a location in the virtual
space (e.g., location in the game). The view described by the
state may correspond, for example, to the location from
which the view is taken, the location the view depicts, and/or
other locations; a zoom ratio; a dimensionality of objects; a
point-of-view; and/or view attributes of the view. One or
more of the view attributes may be selectable by a user.
[0045] An instance of the virtual space may comprise a
simulated space that is accessible by one or more users via
the one or more computing platforms 122 that presents the
views of the virtual space. The simulated space may have a
topography, express ongoing real-time interaction by one or
more users, and/or include one or more objects positioned
within the topography that are capable of locomotion within
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the topography. In some instances, the topography may be a
2-dimensional topography. In other instances, the topogra-
phy may be a 3-dimensional topography. The topography
may include dimensions of the space and/or surface features
of a surface or objects that are “native” to the space. In some
instances, the topography may describe a surface (e.g., a
ground surface) that runs through at least a substantial
portion of the space (e.g., comprising at least part of a virtual
terrain). In some instances, the topography may describe a
volume with one or more bodies positioned therein (e.g., a
simulation of gravity-deprived space with one or more
celestial bodies positioned therein). An instance executed by
the computer components may be synchronous, asynchro-
nous, and/or semi-synchronous.

[0046] The above description of the manner in which state
of the virtual space is determined by a computer program
component is not intended to be limiting. The computer
program component may be configured to express the virtual
space in a more limited, or richer, manner. For example,
views determined for the virtual space representing the state
of the instance of the virtual space may be selected from a
limited set of graphics depicting an event in a given place
within the virtual space. The views may include additional
content (e.g., text, audio, pre-stored video content, and/or
other content) that describes particulars of the current state
of the place, beyond the relatively generic graphics. For
example, a view may include a generic battle graphic with
a textual description of the opponents to be confronted.
Other expressions of individual places within the virtual
space are contemplated.

[0047] Within the instance(s) of the virtual space executed
by presentation component 112, one or more users may
control game entities, groups of game entities, simulated
physical phenomena (e.g., wind, rain, earthquakes, and/or
other phenomena), and/or other elements within the virtual
space to interact with the virtual space and/or other users.
The game entities may include virtual characters, such as
avatars, group entities, and/or other considerations. A given
game entity may be controlled by a user with which it is
associated. The user-controlled element(s) may move
through and interact with the virtual space (e.g., non-user
characters in the virtual space, other objects in the virtual
space). The user-controlled elements controlled by and/or
associated with one or more users may be created and/or
customized by the one or more users, based on information
received by a given client computing platform, and/or may
be based on other information. One or more users may have
an “inventory” of virtual items, game entities, and/or cur-
rency that the one or more users can use (e.g., by manipu-
lation of a virtual character or other user-controlled element,
and/or other items) within the virtual space.

[0048] A user may participate in the instance of the virtual
space by controlling one or more of the available user-
controlled game entities in the virtual space. Control may be
exercised through control inputs such as entry, selection,
and/or commands input by the one or more users. Other
users of the virtual space may interact with the one or more
users through communications exchanged within the virtual
space. Such communications may include one or more of
textual chat, instant messages, private messages, voice com-
munications, and/or other communications. Communica-
tions may be received and entered by the users via their
respective computing platforms. Communications may be
routed to and from the appropriate users through network(s)
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120 and/or through communications which are external to
the system 100 (e.g., text messaging services associated with
the users).

[0049] The instance of the virtual space and/or an online
game that takes place therein may be persistent. That is, the
virtual space and/or the game may continue on whether or
not individual players are currently logged in and/or par-
ticipating in the game. A user that logs out of the virtual
space and then logs back in some time later may find the
virtual space has been changed through the interactions of
other players with the virtual space during the time the
player was logged out. These changes may include changes
to the simulated physical space, changes in the user’s
inventory, changes in other user’s inventories, changes expe-
rienced by non-player characters, changes to the virtual
items available for use in the game, and/or other changes
[0050] In some implementations, individual virtual
objects may be configured to experience locomotion. The
virtual objects may have one or more visual depictions. By
way of non-limiting illustration, a virtual object may depict
one or more of a real-world entity (e.g., humans and/or
animals), a fantastical entity (e.g., one or more of monsters,
aliens, animated movie/TV characters, and/or other entities),
a real-world object (e.g., furniture, food), a shape (e.g., a
star-shape), and/or other entities and/or objects.

[0051] The input component 114 may be configured to
obtain input information conveying user input. The user
input from a user may include one or more of entry and/or
selection by the user via a computing platform, input via
individual physical objects of one or more physical objects
126, and/or other input.

[0052] The user input via a computing platform may
include entry and/or selection of individual virtual objects
presented on the computing platform. In some implementa-
tions, entry and/or selection may be facilitated through a
display of a computing platform, such as a touchscreen
display. By way of non-limiting illustration, the user may
provide input for selecting virtual objects including one or
more of tapping, swiping, holding, and/or other input on the
touchscreen display.

[0053] The input component 114 may be configured to
generate motion control signals from the input information
conveying user input via a computing platform and/or other
information. By way of non-limiting illustration, the first
motion control signals may be generated based on the input
information conveying first user input via the first comput-
ing platform.

[0054] In some implementations, user input via individual
physical objects may be determined from motion of the
individual physical objects. Motion of the individual physi-
cal objects may be determined from output signals of one or
more sensors included in the individual physical objects. By
way of non-limiting illustration, motion may refer to one or
more of change in orientation of a physical object derived
from output signals of an orientation sensor, change in
location of a physical object derived from output signals of
a location sensor, change in presence or absence of contact
with a physical object derived from output signals of a
contact sensor, and/or other motion that may be derived from
output signals of one or more sensors.

[0055] The input component 114 may be configured to
generate presentation control signals from input information
conveying user input via the individual ones of the one or
more physical objects 126 and/or other information. By way
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of non-limiting illustration, the first presentation control
signals may be generated based on the input information
conveying first user input via the first physical object. The
first user input may correspond to the first motion of the first
physical object.

[0056] The game component 116 may be configured to
facilitate gameplay via presentation of virtual content and/or
motion of physical objects. In some implementations, game
component 116 may be configured to effectuate presentation
of'a game user interface on individual computing platforms.
In some implementations, a game user interface may include
one or more user interface elements. A user interface ele-
ment may include one or more of a game score indicator, a
task description, avatar customization element, voice recog-
nition through avatar activation, social feed/share button,
avatar/multi-player Scoreboard, a comment Section and/or
other elements. A task description may provide information
related to current gameplay, including, for example, a cur-
rent task to be completed, a subsequent task to be completed,
and/or other information. The game score indicator may
display a game score and/or other information.

[0057] In some implementations, game component 116
may be configured to modity individual virtual objects based
onuser input, a particular game, and/or other information. In
some implementations, modification may include one or
more of causing one or more virtual objects to disappear,
causing one or more virtual objects to experience locomo-
tion, and/or other modifications.

[0058] It is noted that the above description of gameplay
and/or modifications to virtual objects are provided for
illustrative purposes only and are not to be considered
limiting. Instead, those skilled in the art may appreciate that
different types of gameplay and/or virtual object modifica-
tions may be provided within the scope of the present
disclosure.

[0059] FIG. 3 illustrates an implementation of a system
configured to synchronize real-world motion of physical
objects with presentation of virtual content. FIG. 3 shows a
user 302, a computing platform 304, and a physical object
308. The physical object 308 may take the form of a toy. The
physical object 308 may include one or more articulatable
components, such as a mouth 310, one or more sensors,
and/or other components. The mouth 310 may provide an
anchor point for presenting virtual content. The physical
object 308 may include one or more devices configured to
manipulate the mouth 310, for example, between open and
closed positions. The computing platform 304 may include
a handheld mobile computing platform. The computing
platform 304 may include a display screen 306. The display
screen 306 may comprise a touch screen.

[0060] FIG. 4 further illustrates the implementation of the
system in FIG. 3. The computing platform 304 may be
configured to obtain image information derived from an
image sensor (not shown), detect, and/or identify physical
object 308. The computing platform 304 may be configured
to effectuate presentation of visual content 402. The visual
content 402 may include one or more of a depiction 404 of
the physical object 308, a virtual object 406, and/or other
content. The computing platform 304 may be configured to
establish a network connection between the computing
platform 304 and the physical object 308 to facilitate syn-
chronization of the presentation of the visual content 402
with motion of the physical object 308.
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[0061] FIG. 5 further illustrates the implementation of the
system in FIGS. 3 and 4. The computing platform 304 may
be configured to obtain input information conveying user
input 502 via the computing platform 304 (e.g., touch input
on display 306). The computing platform 304 may be
configured to generate motion control signals from the input
information and communicate the motion control signals to
the physical object 308. The motion control signals may
cause the physical object 308 to perform the motion in sync
with the presentation of the visual content 402. By way of
non-limiting illustration, the presentation of the visual con-
tent 402 may include the movement of virtual object 406 in
response to the user input. The motion of the physical object
308 may include manipulating the mouth 310 in the real-
world so that the user perceives (e.g., within the view of the
visual content 402) the depiction 404 of the physical object
308 as “eating” the virtual object 406.

[0062] FIG. 6 illustrates another implementation of a
system configured to synchronize real-world motion of
physical objects with presentation of virtual content. The
computing platform 304 may be configured to obtain image
information derived from an image sensor (not shown),
detect, and/or identify a physical object 602. The physical
object 602 may take the form of a toy, such as a doll house.
The physical object 602 may include one or more articulat-
able components, such as a door 604, one or more sensors,
and/or other components. The door 604 may provide an
anchor point for presenting virtual content. The computing
platform 304 may be configured to effectuate presentation of
visual content 606. The visual content 606 may include one
or more of a depiction 608 of the physical object 602, a
virtual object 610, and/or other content. The computing
platform 304 may be configured to establish a network
connection between the computing platform 304 and the
physical object 602 to facilitate synchronization of the
presentation of the visual content 606 with motion of the
physical object 602.

[0063] FIG. 7 further illustrates the implementation of the
system in FIG. 6. The computing platform 304 may be
configured to obtain input information conveying user input
via physical object 602. The user input may correspond to
motion of the physical object 602. By way of non-limiting
illustration, the motion may include the door 604 opening.
The computing platform 304 may be configured to generate
and/or obtain presentation control signals from the input
information. The presentation control signals may cause the
computing platform 304 to present the visual content 606 in
sync with the motion of the physical object 602. By way of
non-limiting illustration, the presentation of the visual con-
tent 606 may include synchronized movement of virtual
object 610. The synchronized movement of the virtual object
610 may include moving the virtual object 610 so that the
user perceives (e.g., within the view of the visual content
606) the virtual object as “entering” the depiction 608
through the door 604.

[0064] FIG. 8 illustrates another implementation of a
system configured to synchronize real-world motion of
physical objects with presentation of virtual content. The
computing platform 304 may be configured to obtain image
information derived from an image sensor (not shown),
detect, and/or identify a physical object 802. The physical
object 602 may take the form of a toy. The physical object
802 may include one or more sensors configured to generate
output signals conveying motion of the physical object 802
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in the real world. The computing platform 304 may be
configured to effectuate presentation of visual content 803.
The visual content 606 may include a simulated virtual
space including one or more virtual objects, including vir-
tual object 804. The computing platform 304 may be con-
figured to establish a network connection between the com-
puting platform 304 and the physical object 802 to facilitate
synchronization of the presentation of the visual content 803
with motion of the physical object 802. The computing
platform 304 may be configured to obtain input information
conveying user input via physical object 802. The user input
may correspond to motion of the physical object 802. By
way of non-limiting illustration, the motion may include
changing a pointing direction of the physical object 802. The
computing platform 304 may be configured to generate
and/or obtain presentation control signals from the input
information. The presentation control signals may cause the
computing platform 304 to present the visual content 803 in
sync with the motion of the physical object 802. By way of
non-limiting illustration, the presentation of the visual con-
tent 803 may include synchronized movement of virtual
object 804. The synchronized movement of the virtual object
804 may include moving the virtual object 804 to match the
movement (e.g., pointing direction) of the physical object
802. In this manner, the physical object 802 may act as a
controller for the virtual object 804 within the simulated
virtual space.

[0065] Returning to FIG. 1, server(s) 102, one or more
computing platforms 122, one or more physical objects 126,
external resource(s) 124, and/or other components may be
operatively linked via one or more electronic communica-
tion links. For example, such electronic communication
links may be established, at least in part, via one or more
networks 120. One or more networks 120 may include the
Internet and/or other networks. It will be appreciated that
this is not intended to be limiting and that the scope of this
disclosure includes implementations in which components
of system 100 may be operatively linked via some other
communication media.

[0066] External resource(s) 124 may include sources of
information, hosts, and/or providers of information outside
of system 100, external entities participating with system
100, and/or other resources. In some implementations, some
or all of the functionality attributed herein to external
resource(s) 124 may be provided by resources included in
system 100.

[0067] Server(s) 102 may include communication lines or
ports to enable the exchange of information with a network
and/or computing platform(s) 122. Illustration of server(s)
102 in FIG. 1 is not intended to be limiting. Server(s) 102
may include a plurality of hardware, software, and/or firm-
ware components operating together to provide the func-
tionality attributed herein to server(s) 102. For example,
server(s) 102 may be implemented by a cloud of computing
platforms operating together as server(s) 102.

[0068] Electronic storage 118 may include electronic stor-
age media that electronically stores information. The elec-
tronic storage media of electronic storage 118 may include
one or both of system storage that is provided integrally (i.e.,
substantially non-removable) with server(s) 102 and/or
removable storage that is removably connectable to server(s)
102 via, for example, a port or a drive. A port may include
a USB port, a firewire port, and/or other port. A drive may
include a disk drive and/or other drive. Electronic storage
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118 may include one or more of optically readable storage
media (e.g., optical disks, etc.), magnetically readable stor-
age media (e.g., magnetic tape, magnetic hard drive, floppy
drive, etc.), electrical charge-based storage media (e.g.,
EEPROM, RAM, etc.), solid-state storage media (e.g., flash
drive, etc.), and/or other electronically readable storage
media. The electronic storage 118 may include one or more
virtual storage resources (e.g., cloud storage, a virtual pri-
vate network, and/or other virtual storage resources). Elec-
tronic storage 118 may store software algorithms, informa-
tion determined by processor(s) 104, information received
from computing platform(s) 122, and/or other information
that enables system 100 to function as described herein.

[0069] Processor(s) 104 may be configured to provide
information-processing capabilities in server(s) 102. As
such, processor(s) 104 may include one or more of a digital
processor, an analog processor, a digital circuit designed to
process information, an analog circuit designed to process
information, a state machine, and/or other mechanisms for
electronically processing information. Although processor
(s) 104 is shown in FIG. 1 as a single entity, this is for
illustrative purposes only. In some implementations, proces-
sor(s) 104 may include one or more processing units. These
processing units may be physically located within the same
device, or processor(s) 104 may represent processing func-
tionality of a plurality of devices operating in coordination.
The processor(s) 104 may be configured to execute compo-
nents 108-116. Processor(s) 104 may be configured to
execute components 108-116 by software; hardware; firm-
ware; some combination of software, hardware, and/or firm-
ware; and/or other mechanisms for configuring processing
capabilities on processor(s) 104.

[0070] It should be appreciated that although components
108-116 are illustrated in FIG. 1 as being co-located within
a single processing unit, in implementations in which pro-
cessor(s) 104 includes multiple processing units, one or
more of components 108-116 may be located remotely from
the other components. While computer program components
are described herein as being implemented via processor(s)
104 through machine readable instructions 106, this is
merely for ease of reference and is not meant to be limiting.
In some implementations, one or more functions of com-
puter program components described herein may be imple-
mented via hardware (e.g., dedicated chip, field-program-
mable gate array). One or more functions of computer
program components described herein may be one or more
of software-implemented, hardware-implemented, and/or
software and hardware-implemented. The description of the
functionality provided by the different components 108-116
described above is for illustrative purposes and is not
intended to be limiting, as any of components 108-116 may
provide more or less functionality than is described. For
example, one or more of components 108-116 may be
eliminated, and some or all of its functionality may be
provided by other ones of components 108-116 and/or other
components. As another example, processor(s) 104 may be
configured to execute one or more additional components
that may perform some or all of the functionality attributed
to one of components 108-116.

[0071] FIG. 2 illustrates a method 200 to synchronize
real-world motion of physical objects with presentation of
virtual content. The operations of method 200 presented
below are intended to be illustrative. In some implementa-
tions, method 200 may be accomplished with one or more
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additional operations not described, and/or without one or
more of the operations discussed. Additionally, the order in
which the operations of method 200 are illustrated in FIG.
2 and described below is not intended to be limiting.
[0072] In some implementations, method 200 may be
implemented in a system comprising one or more processing
devices (e.g., a digital processor, an analog processor, a
digital circuit designed to process information, an analog
circuit designed to process information, a state machine,
and/or other mechanisms for electronically processing infor-
mation), storage media storing machine-readable instruc-
tions, one or more physical objects, and/or other compo-
nents. The one or more processing devices may include one
or more devices executing some or all of the operations of
method 200 in response to instructions stored electronically
on electronic storage media. The one or more processing
devices may include one or more devices configured through
hardware, firmware, and/or software to be specifically
designed for execution of one or more of the operations of
method 200.

[0073] At an operation 202, image information may be
obtained. The image information may define one or more
images of a real-world environment. In some implementa-
tions, operation 202 may be performed by one or more
physical processors executing a detection component the
same as or similar to detection component 108 (shown in
FIG. 1 and described herein).

[0074] At an operation 204, presence in the real-world
environment of one or more physical objects may be
detected based on the image information and/or other infor-
mation. In some implementations, operation 204 may be
performed by one or more physical processors executing a
detection component the same as or similar to detection
component 108 (shown in FIG. 1 and described herein).
[0075] At an operation 206, individual ones of the one or
more physical objects detected as being present in the
real-world environment may be identified. By way of non-
limiting illustration, a first physical object may be identified.
In some implementations, operation 206 may be performed
by one or more physical processors executing a detection
component the same as or similar to detection component
108 (shown in FIG. 1 and described herein).

[0076] At an operation 208, individual network connec-
tions may be established between a computing platform and
the individual ones of the one or more physical objects. The
individual network connections may facilitate a synchroni-
zation of a presentation of virtual content on the computing
platform with motion of the individual ones of the one or
more physical objects in the real-world environment. By
way of non-limiting illustration, a first network connection
may be established between the computing platform and the
first physical object. The first network connection may
facilitate the synchronization of the presentation of first
virtual content on the computing platform with first motion
of' the first physical object. In some implementations, opera-
tion 208 may be performed by one or more physical pro-
cessors executing a communication component the same as
or similar to communication component 110 (shown in FIG.
1 and described herein).

[0077] Although the present technology has been
described in detail for the purpose of illustration based on
what is currently considered to be the most practical and
preferred implementations, it is to be understood that such
detail is solely for that purpose and that the technology is not
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limited to the disclosed implementations, but, on the con-
trary, is intended to cover modifications and equivalent
arrangements that are within the spirit and scope of the
appended claims. For example, it is to be understood that the
present technology contemplates that, to the extent possible,
one or more features of any implementation can be com-
bined with one or more features of any other implementa-
tion.

1. A system configured to synchronize real-world motion
of physical objects with presentation of virtual content, the
system comprising

one or more physical processors configured by machine-

readable instructions to:

obtain image information, the image information defin-
ing one or more images of a real-world environment;

detect, based on the image information, presence in the
real-world environment of one or more physical
objects;

identify, based on the image information, individual
ones of the one or more physical objects detected as
being present in the real-world environment, such
that a first physical object is identified; and

establish individual network connections between a
computing platform and the individual ones of the
one or more physical objects, the individual network
connections facilitating a real-time synchronization
of virtual motion of virtual content presented on the
computing platform with real-world motion of the
individual ones of the one or more physical objects
in the real-world environment, such that a first net-
work connection is established between the comput-
ing platform and the first physical object, the first
network connection facilitating the real-time syn-
chronization of first virtual motion of first virtual
content presented on the computing platform with
first real-world motion of the first physical object.

2. The system of claim 1, wherein the one or more
physical processors are further configured by the machine-
readable instructions to:

responsive to the real-world motion of the individual ones

of the one or more physical objects in the real-world
environment, effectuate communication of presentation
control signals from the individual ones of the one or
more physical objects to the computing platform, the
presentation control signals causing the computing
platform to present the virtual content to exhibit the
virtual motion in sync with the real-world motion of the
individual ones of the one or more physical objects,
such that responsive to the first real-world motion of
the first physical object, first presentation control sig-
nals are communicated from the first physical object to
the computing platform to cause the computing plat-
form to present the first virtual content to exhibit the
first virtual motion in sync with the first real-world
motion of the first physical object.

3. The system of claim 2, wherein the one or more
physical processors are further configured by the machine-
readable instructions to:

obtain input information conveying user input via the

individual ones of the one or more physical objects, the
user input via the individual ones of the one or more
physical objects corresponding to the real-world
motion of the individual physical objects; and
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generate the presentation control signals from the input
information, such that the first presentation control
signals are generated based on the input information
conveying first user input via the first physical object,
the first user input corresponding to the first real-world
motion of the first physical object.

4. The system of claim 1, wherein the one or more
physical processors are further configured by the machine-
readable instructions to:

responsive to the virtual motion of the virtual content

presented on the computing platform, effectuate com-
munication of motion control signals from the comput-
ing platform to the individual ones of the one or more
physical objects, the motion control signals causing the
individual ones of the one or more physical objects to
perform the real-world motion in sync with the virtual
motion of the virtual content at the computing platform,
such that responsive to the first virtual motion of the
first virtual content, first motion control signals are
communicated from the computing platform to the first
physical object to cause the first physical object to
perform the first real-world motion in sync with the first
virtual motion of the first virtual content.

5. The system of claim 4, wherein the one or more
physical processors are further configured by the machine-
readable instructions to:

obtain input information conveying user input via the

computing platform; and

generate the motion control signals from the input infor-

mation, such that the first motion control signals are
generated based on the input information conveying
first user input via the computing platform.

6. The system of claim 1, wherein the individual network
connections are wireless connections.

7. The system of claim 1, wherein the first physical object
includes one or more articulatable components and one or
more devices configured to manipulate individual ones of
the one or more articulatable components to cause the first
real-world motion of the first physical object, and wherein
the one or more physical processors are further configured
by the machine-readable instructions to:

determine individual locations of individual ones of the

one or more articulatable components such that the
individual locations provide individual anchor points
for presenting the first virtual content.

8. The system of claim 1, wherein the first virtual content
includes one or more virtual objects superimposed over
views of the real-world environment.

9. The system of claim 1, wherein the first virtual content
includes a simulated space comprising one or more virtual
objects.

10. The system of claim 1, wherein the computing plat-
form is a handheld mobile computing platform.

11. A method to synchronize real-world motion of physi-
cal objects with presentation of virtual content, the method
comprising

obtaining image information, the image information

defining one or more images of a real-world environ-
ment;

detecting, based on the image information, presence in the

real-world environment of one or more physical
objects;

identifying, based on the image information, individual

ones of the one or more physical objects detected as
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being present in the real-world environment, including
identifying a first physical object; and

establishing individual network connections between a
computing platform and the individual ones of the one
or more physical objects, the individual network con-
nections facilitating a real-time synchronization of vir-
tual motion of virtual content presented on the com-
puting platform with real-world motion of the
individual ones of the one or more physical objects in
the real-world environment, including establishing a
first network connection between the computing plat-
form and the first physical object, the first network
connection facilitating the real-time synchronization of
of first virtual motion of first virtual content presented
on the computing platform with first real-world motion
of the first physical object.

12. The method of claim 11, further comprising:

responsive to the real-world motion of the individual ones
of the one or more physical objects in the real-world
environment, effectuating communication of presenta-
tion control signals from the individual ones of the one
or more physical objects to the computing platform, the
presentation control signals causing the computing
platform to present the virtual content to exhibit the
virtual motion in sync with the real-world motion of the
individual ones of the one or more physical objects,
including responsive to the first real-world motion of
the first physical object, effectuating communication of
first presentation control signals from the first physical
object to the computing platform to cause the comput-
ing platform to present the first virtual content to
exhibit the first virtual motion in sync with the first
real-world motion of the first physical object.

13. The method of claim 12, further comprising:

obtaining input information conveying user input via the
individual ones of the one or more physical objects, the
user input via the individual ones of the one or more
physical objects corresponding to the real-world
motion of the individual physical objects; and

generating the presentation control signals from the input
information, including generating the first presentation
control signals based on the input information convey-
ing first user input via the first physical object, the first
user input corresponding to the first real-world motion
of the first physical object.
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14. The method of claim 11, further comprising:

responsive to the virtual motion of the virtual content

presented on the computing platform, effectuating com-
munication of motion control signals from the comput-
ing platform to the individual ones of the one or more
physical objects, the motion control signals causing the
individual ones of the one or more physical objects to
perform the real-world motion in sync with the virtual
motion of the virtual content at the computing platform,
including responsive to the first virtual motion of the
first virtual content, communicating first motion control
signals from the computing platform to the first physi-
cal object to cause the first physical object to perform
the first real-world motion in sync with the first virtual
motion of the first virtual content.

15. The method of claim 14, further comprising:

obtaining input information conveying user input via the

computing platform; and

generating the motion control signals from the input

information, including generating the first motion con-
trol signals based on the input information conveying
first user input via the computing platform.

16. The method of claim 11, wherein the individual
network connections are wireless connections.

17. The method of claim 11, wherein the first physical
object includes one or more articulatable components and
one or more devices configured to manipulate individual
ones of the one or more articulatable components to cause
the first real-world motion of the first physical object, and
wherein the method further comprises:

determining individual locations of individual ones of the

one or more articulatable components such that the
individual locations provide individual anchor points
for presenting the first virtual content.

18. The method of claim 11, wherein the first virtual
content includes one or more virtual objects superimposed
over views of the real-world environment.

19. The method of claim 11, wherein the first virtual
content includes a simulated space comprising one or more
virtual objects.

20. The method of claim 11, wherein the computing
platform is a handheld mobile computing platform.
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